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 The carboxy-terminal domain of the largest subunit of RNA polymerase II (CTD) consists of 
multiple repeats of an evolutionally conserved seven amino acid sequence YSPTSPS. The CTD 
is subject to reversible phosphorylation at Ser2 and Ser5 of the heptapeptide during the 
transcription cycle. Ser5 phosphorylation occurs in the early stage of transcription cycle and 
promotes 5’ capping of pre-mRNA. Transcription elongation is accompanied by Ser2 
phosphorylation, which is also required for efficient 3’ end formation of pre-mRNA. Thus CTD 
phosphorylation plays important role in coordinating transcription and pre-mRNA processing. 
To better understand the molecular mechanism by which transcription couples with pre-mRNA 
processing, we have identified and characterized novel human factors that can directly interact 
with the phosphorylated CTD (pCTD).  
 We recently identified a novel human nuclear WW domain protein, PCIF1 as a pCTD 
interacting factor. The WW domain of PCIF1 is responsible for specific binding to pCTD and 
exhibits the considerable homology to the WW domain of human peptidyl-prolyl isomerase Pin1 
that has been shown to bind to a phophorylated Ser/Thr-Pro motif. An over expression of PCIF1 
in human cells resulted in repressing trans-activation of the co-transfected reporter gene 
expression driven by various transcription activators. PCIF1 WW preferentially binds to a CTD 
peptide phosphorylated at only Ser5 position against a CTD peptide phosphorylated at only Ser2 
position. We further examined the effect of PCIF1 on dephosphorylation of pCTD by a human 
CTD phosphatases SCP1 which have been shown to preferentially dephosphorylate pSer5 
within the CTD repeat. We found that PCIF1 WW domains strongly inhibited CTD phosphatase 
activity of SCP1 in vitro. We speculate that PCIF1 play a role in early stage of transcription 
cycle and/or in regulating phosphorylation dynamics of the CTD. 
 To further investigate cellular functions of PCIF1, we have disrupted PCIF1 gene in the 
chicken B-cell line DT40. The growth curve for the PCIF1 deficient mutant DT40 cells was 
indistinguishable from that for wild-type DT40 cells. Thus chicken PCIF1 is not essential for 
cell growth. PCIF1 depletion in DT40 cells significantly affected neither global phosphorylation 
status of the CTD nor global methylation status of the histone H3. Interestingly, however, we 
observed that PCIF1 depletion resulted in augmentation of chicken Pin1 expression both at 
mRNA and protein level.  
